Introduction and preliminaries {#Sec1}
==============================

Let *Y* be a nonempty subset of a metric space $\documentclass[12pt]{minimal}
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                \begin{document}$(X,d)$\end{document}$ and *T* be a function that map *Y* into itself. A fixed point of the mapping *T* is an element $\documentclass[12pt]{minimal}
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                \begin{document}$x\in Y$\end{document}$ for which $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$Tx=x$\end{document}$. Fixed point theory plays a crucial role in nonlinear functional analysis and many authors have studied this notion. In 1922, Banach \[[@CR7]\] reported the pioneer metric fixed point result for contraction mappings. Many authors have generalized this significant result in several directions; see e.g. \[[@CR1]--[@CR3], [@CR8], [@CR13]\].

Recently there have been many developments concerning the existence of fixed points for operators defined in a metric space equipped with a partial order. In 2016, Jleli and Samet \[[@CR10]\] provided sufficient conditions for the existence of a fixed point of *T* satisfying the two constraint inequalities $\documentclass[12pt]{minimal}
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                \begin{document}$Cx\preceq_{2} Dx$\end{document}$, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T:X\rightarrow X$\end{document}$ defined on a complete metric space equipped with two partial orders ⪯~1~ and ⪯~2~ and $\documentclass[12pt]{minimal}
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                \begin{document}$A,B,C,D:X\rightarrow X$\end{document}$ are self-map operators. In the other words, the problem is to investigate the existence a point $\documentclass[12pt]{minimal}
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                \begin{document}$$ \textstyle\begin{cases} Tx=x;\\ Ax\preceq_{1} Bx ;\\ Cx\preceq_{2} Dx. \end{cases} $$\end{document}$$ Before presenting the main result obtained in \[[@CR10]\], let us recall some basic definitions and remarkable results introduced in \[[@CR10]\] (see also e.g. \[[@CR4], [@CR5], [@CR9], [@CR15], [@CR16]\]).

Definition 1.1 {#FPar1}
--------------
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                \begin{document}$(X,d)$\end{document}$ be a metric space. A partial order "⪯" on *X* is *d*-regular if for any two sequences $\documentclass[12pt]{minimal}
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                \begin{document}$$ \lim_{n\rightarrow\infty}d(u_{n},u)=\lim_{n\rightarrow\infty}d(v_{n},v)=0, \qquad u_{n}\preceq v_{n}\quad\text{for all } n \quad \Longrightarrow\quad u\preceq v. $$\end{document}$$
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                \begin{document}$T:X\rightarrow X$\end{document}$ is said to be ⪯-preserving if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x\preceq y$\end{document}$ implies $\documentclass[12pt]{minimal}
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Definition 1.3 {#FPar3}
--------------

Let "⪯~1~" and "⪯~2~" be two partial orders on *X* and operators $\documentclass[12pt]{minimal}
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                \begin{document}$$Ax \preceq_{1} Bx \quad \Longrightarrow\quad CTx \preceq_{2} DTx. $$\end{document}$$

Example 1.4 {#FPar4}
-----------
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                \begin{document}$A,B,C,D:X\rightarrow X$\end{document}$ be the operators defined by $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \begin{gathered} Ax = x, \qquad Bx = x^{2}, \qquad Cx = \exp(x), \\ Dx = \exp\bigl(x^{2}-2x+2\bigr), \qquad Tx = x + 1, \quad x\in \mathbb{R}. \end{gathered} $$\end{document}$$ Then the operator *T* is $\documentclass[12pt]{minimal}
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Let us denote by Ψ the set of all lower semi-continuous functions $\documentclass[12pt]{minimal}
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                \begin{document}$\psi^{-1}\{0\}=\{0\}$\end{document}$. The main theorem presented in \[[@CR10]\] is given by the following result.

Theorem 1.5 {#FPar5}
-----------
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                \begin{document}$(X,d)$\end{document}$ *be a complete metric space endowed with two partial orders "*⪯~1~*" and "*⪯~2~*"*. *Let operators* $\documentclass[12pt]{minimal}
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                \begin{document}$$ (Ax\preceq_{1} Bx\textit{ and } Cy\preceq_{2} Dx) \quad \Longrightarrow\quad d(Tx,Ty)\leq d(x,y)-\psi\bigl(d(x,y)\bigr). $$\end{document}$$ *Then the sequence* $\documentclass[12pt]{minimal}
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Ansari *et al.* in \[[@CR6]\] proved that $\documentclass[12pt]{minimal}
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                \begin{document}$x^{*}$\end{document}$ is the unique solution to ([1.1](#Equ1){ref-type=""}) and removed the continuity of *C* and *D*.

In our main theorem, we replace the completeness assumption of the space *X* with weaker conditions. Also we consider a more general condition in assumption (vi). For this purpose, we review the concept of generalized *α*-*h*-*ϕ*-contraction type mapping and some examples introduced in \[[@CR14]\]. Also, we introduce new concepts to remove the completeness assumption of the space *X*.

Definition 1.6 {#FPar6}
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An *α*-admissible mapping *T* is said to be triangular *α*-admissible \[[@CR12]\] if $$\documentclass[12pt]{minimal}
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                \begin{document}$$\alpha(x,y)\geq1\quad\text{and}\quad\alpha(y,z)\geq1\quad \text{imply}\quad \alpha(x,z)\geq1. $$\end{document}$$

Lemma 1.7 {#FPar7}
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Recently we introduced a new class of mappings which contain a Geraghty-contraction type mapping and some of its extensions and some of weakly contractive type mappings as a subclass.
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                \begin{document}$h_{1},h_{2}\in\mathcal{H}(\mathbb{R})$\end{document}$.
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Example 1.11 {#FPar11}
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                \begin{document}$$ \begin{gathered} h_{1}(x,y)=\beta\bigl(d(x,y)\bigr); \\ h_{2}(x,y)=\beta\bigl(M_{a}(x,y)\bigr), \end{gathered} $$\end{document}$$ where $\documentclass[12pt]{minimal}
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                \begin{document}$$M_{a}(x,y)=\max \biggl\{ d(x,y),d(x,Tx),d(y,Ty),\frac{d(x,Ty)+d(y,Tx)}{2} \biggr\} . $$\end{document}$$ Then, $\documentclass[12pt]{minimal}
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                \begin{document}$h_{1},h_{2}\in\mathcal{H}$\end{document}$.

Definition 1.12 {#FPar12}
---------------
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                \begin{document}$\alpha:X\times X\rightarrow\mathbb {R}$\end{document}$ be a function. A mapping $\documentclass[12pt]{minimal}
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                \begin{document}$h\in \mathcal{H}(X)$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\phi\in\Phi$\end{document}$ such that $$\documentclass[12pt]{minimal}
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                \begin{document}$$ \alpha(x,y)\phi\bigl(d(Tx,Ty)\bigr)\leq h(x,y)\phi \bigl(M_{a}(x,y)\bigr). $$\end{document}$$

One of extensions of the Banach contraction principle that extend, generalize, and improve some existing results, was given by Lashkaripour et al. as follows.

Theorem 1.13 {#FPar13}
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                \begin{document}$T : X \rightarrow X$\end{document}$ *be a mapping*. *Suppose that the following conditions are satisfied*: (i)*T* *is a generalized* *α*-*h*-*ϕ*-*contraction type mapping*;(ii)*T* *is triangular* *α*-*admissible*;(iii)*there exists* $\documentclass[12pt]{minimal}
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                \begin{document}$$\lim_{n\rightarrow\infty}h(x_{n},y_{n})=1 \quad \Longrightarrow\quad \lim_{n\rightarrow \infty}d(Tx_{n},Ty_{n})=0. $$\end{document}$$ *Then* *T* *has a fixed point* $\documentclass[12pt]{minimal}
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Next, we introduce the concept of comparable sequences and comparable complete metric spaces.

Definition 1.14 {#FPar14}
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                \begin{document}$$(\forall n,k; x_{n}\preceq x_{n+k})\quad \mbox{or}\quad (\forall n,k; x_{n+k}\preceq x_{n}). $$\end{document}$$

Example 1.15 {#FPar15}
------------
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                \begin{document}$X=\mathbb{ R}$\end{document}$ and consider the standard order "≤" on *X*. Then every monotone sequence is comparable sequence.

Definition 1.16 {#FPar16}
---------------
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                \begin{document}$(X,\preceq,d)$\end{document}$ be an ordered metric space. *X* is said to be comparable complete if every Cauchy comparable sequence is convergent.

It is easy to see that every complete metric space is comparable complete and that the converse is not true. In the next example, *X* is comparable complete but it is not complete.
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                \begin{document}$\lim_{n\rightarrow \infty}x_{n}=x$\end{document}$.

Definition 1.18 {#FPar18}
---------------

Let $\documentclass[12pt]{minimal}
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Every continuous function is a comparable continuous function, but the converse is not true in general.
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                \begin{document}$$x\preceq y\quad \Longleftrightarrow\quad x\geq y. $$\end{document}$$ It is easy to see that the function *f* is a comparable continuous function.

Definition 1.20 {#FPar20}
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Let $\documentclass[12pt]{minimal}
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                \begin{document}$$ \mathcal{J_{T}}=\bigl\{ x_{0}\in X; \bigl(\forall n\in \mathbb{N}: x_{0}\preceq T^{n}x_{0} \bigr)\text{ or } \bigl(\forall n\in\mathbb{N}; T^{n}x_{0}\preceq x_{0}\bigr)\bigr\} . $$\end{document}$$

Example 1.21 {#FPar21}
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                \begin{document}$\mathcal{J_{g}}=\emptyset$\end{document}$.

Proposition 1.22 {#FPar22}
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In the following theorem, we omit the continuity condition of the mapping *T* in Theorem [2.1](#FPar24){ref-type="sec"}.

Theorem 2.2 {#FPar26}
-----------
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-----
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Theorem 2.3 {#FPar28}
-----------
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Proof {#FPar29}
-----
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Example 2.4 {#FPar30}
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Now, we consider some special cases, where in our result we deduce several well-known fixed point theorems of the existing literature.
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Conclusions {#Sec4}
===========

In this note, we replace the completeness assumption of the space *X* with a weaker condition by introducing the concept of comparable complete metric spaces. So, we address a fixed point in the setting of incomplete metric spaces by using the constraint inequalities.
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